INTRODUCTION AND MOTIVATION
Many applications of high societal relevance -e.g., transportation and traffic management, disaster remediation, location-aware social networking, (tourist) recommendation systems, military logistics (to name but a few) -rely on some kind of Location Based Services (LBS). The crucial components to support such services, in turn, rely on efficient techniques for managing the data capturing the information pertaining to the whereabouts in time of the moving entities -storing, retrieving and querying such data. Traditionally, such topics were subjects of the fields called Spatial/SpatioTemporal Databases, Moving Objects Databases (MOD) and Geographic Information Systems (GIS) [2, 5, 11] . To give an intuitive idea about the magnitude -according to Mc Kinsey survey from 2011 [9] , the volume of locationin-time data exceeds the order of Peta-Bytes per year just from smartphones -and this is only the "pure" GPS (Global Positioning System) data. Including the cell-towers location data would boost the size by two orders of magnitude -however, this is not even close to the full magnitude of the variety of location-related data contained in numerous tweets and other social networks based communications (which is of interest for applications such as behavioral marketing).
The location of a given moving object at a particular time instant is often obtained by some GPS based device [15] . Such sensed location data may be further combined with data from different board sensing devices on board the moving entities -e.g., U.S. Xpress gathers 900 to 970 data elements of various engine/component readings [7] .
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from Permissions@acm.org. However, since the 1920s when the traffic signals were still manually controlled, several generations of sensor types have been developed and deployed along road segments in various states, all for the purpose of more efficient traffic management [14] . The types of such sensors vary from the older pressure-sensitive ones introduced in 1931, to more modern laser-based sensors sensors and quite a few different types have been commercialized and used in day-to-day practical settings. For example, the AMR sensor developed by Honeywell is a type of magnetic sensor with low cost. The WiEye is a passive infrared sensor that can be installed on top of motes to sense road condition. The variation of sensing technologies may affect the manner of how a motion is modeled, in order to capitalize on the capabilities of a particular type of sensor and/or combination of their readings [1, 4] .
Regardless of how location data is obtained, there is the inevitable component of uncertainty due to:
• Imperfection of the localization devices (e.g., even differential GPS has errors within the range of a few meters).
• The measurements performed in discrete time-instants are used to model a continuous motion.
Thus, the best one can hope for is to incorporate some type of a "boundary" of the uncertainty, at various stages of the data management -from linguistic constructs for posing the queries of interest, to processing algorithms [6, 12, 13] . The main motivation for this talk is based on the observation that the state of the art has a lot of room for improvement in terms of models and algorithmic approaches that would combine (i.e., fuse) uncertain location data from different sources. Specifically, we postulate that a proper consideration of the joint impact of the uncertainties from multiple sources can tighten the boundaries of the objects whereabouts.
TALK OUTLINE
This talk will consist of three main portions:
1. The first part of the talk will give an overview of the problem and discuss the state of the art in the uncertainty management for moving objects. Subsequently, a brief overview of the data fusion will be presented (e.g., combining audio and video data has been a common activity for decades, complicated by the quest to compress the data for the purpose of more efficient transmission) [3] . The last portion of this part of the talk will be allocated for some preliminary background in the context of tracking/localization of moving objects.
2. In the second part of the talk, we will present a detailed discussion (from an actual case-study) on combining the uncertain location data from two sources: GPS and roadside sensors [17] . We will also present some preliminary experimental observations demonstrating the impact of such fusion in terms of reducing the number of false-positives in basic spatio-temporal queries.
3. The last part of the talk will discuss several contextbased extensions to the issues related to fusing uncertain location data from multiple sources. Specifically, we will discuss scenarios from geo-social networks and symbolic trajectories [8, 10, 16] , and will address some alternative measures of the benefits of fusing such data. The final portion of this part of the talk, in some sense, will attempt to present a vision about "the other side of fusing uncertain data" -e.g., how to improve existing privacy-related approaches from becoming weaker in the presence of multiple data sources; how to extract a sentiment from multiple data-feeds [18] ; etc... 
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